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ABSTRACT : 

PURPOSE: To improve mounting workability by fitting and soldering 
a cable part for the voice coil motor of an FPC cable ( flexible print 
cable) in the terminal pin of the voice coil motor provided 
protrusively on a swing arm . 

CONSTITUTION: The tip side of the FPC cable 21 is abutted with the 
side wall of the swing arm 6, and the cable part 21A for magnetic 
head is connected to a wiring extended via the swing arm 6. And two 
rings 22 and 23 provided at the extension part 21C of the cable part 
21B for voice coil motor are fitted in the terminal pins 27 and 28 on 
the upper plane side of a coil supporting part 9A, and the extension 
part 21C is fixed at the coil supporting part 9A with a screw 
insertion hole 24, a screw hole 29 and a screw 30, and the rings 22 
and 23 are soldered 31 and 32 with the terminal pins 27 and 28. In 
such a way, the mounting workability can be improved. 
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SPECIFICATION 

1. Title of the Invention 

Magnetic Disk Device 

2 . Claim 

(1) A magnetic disk device equipped with a housing, a magnetic disk 
that is provided inside said housing and that is rotated by a disk driving 
motor, a swing arm that is provided in a manner such that it can swing 
via a supporting shaft provided to a side of said magnetic disk, a magnetic 
head provided to one end of said swing arm, a voice coil motor that is 
provided to the other end of said swing arm and that swings said swing 
arm, and an FPC cable fixated to said swing arm in order to connect said 
magnetic head and voice coil motor to the outside of said housing 

characterized by the terminal pins of the voice coil motor being 
provided to said swing arm in a protruding manner, a cable part for the 
voice coil motor being provided to said FPC cable in a manner such that 
it extends to the location of said terminal pins, and said cable part 
for the voice coil motor being soldered to said terminal pins. 

3. Detailed Explanation of the Invention 
[Field of Industrial Application] 

The present invention pertains to magnetic disk devices, 
specifically to magnetic disk devices equipped with an FPC cable that 
connects the swing arm and the housing side. 
[Prior Art] 

Magnetic disk devices like the one shown in Figure 3 through Figure 
5 are conventionally known. 
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In the figures, [1] is a housing. Said housing [1] consists of a 
housing main unit [2] with a bottom and a cover (not shown in the drawings) 
that covers said housing main unit [2], and its interior has a sealed 
structure. [3] indicates a disk driving motor, such as a spindle motor, 
that is attached to the bottom plate [2A] of the housing main unit [2] 
and that rotates a magnetic disk [4] , and the magnetic disk [4] is attached 
to said disk driving motor [3] by means of a clamp [5] . 

[6] indicates a swing arm, and said swing arm [6] is supported in 
a swingable manner by a pivot shaft [7] that is provided in a protruding 
manner to the bottom plate [2A] of the housing main unit [2] and that 
acts as a supporting shaft. One end of the swing arm [6] has attached 
to it a magnetic head [8] that is moved along the surface of said magnetic 
disk [4] in the diametric direction and that records and plays back 
information into and from said magnetic disk [4] . Moreover, the other 
end of the swing arm [6] has provided to it a voice coil motor [9] that 
is for swinging said swing arm. Said voice coil motor [9] consists of 
a coil supporting part [9A] provided to the other end of the swing arm 
[6] in a united manner, a voice coil [9B] wound around said coil supporting 
part [9A] , a magnet yoke part [9C] that is provided to the housing [1] 
side and that is provided above and below said coil supporting part [9A] , 
and a magnet (not shown in the drawings) provided to said magnet yoke 
part [9C] . 

[10] indicates a connector attached to the housing [1], and [11] 
indicates a flexible and flat-shaped FPC cable (flexible print cable) 
that electrically connects said connector [10] and the swing arm [6] side. 
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Inside said FPC cable [11], a cable part [llA] , which is used for the 
magnetic head and which is connected to said magnetic head [8] , and a 
cable part [llB] , which is used for the voice coil motor, are provided 
in a united manner. [12] and [13] are wires that are surrounded with 
tubes, [12A] and [13A] , made of a resin, etc. At the front ends of said 
wires, [12] and [13], there are soldered plates , [12B] and [13B] . Moreover, 
the cable part [llA] used for the magnetic head is connected to a wire 
(not shown in the drawings) extended from said magnetic head [8] through 
the swing arm [6], and the cable part [IIB] for the voice coil motor is 
soldered to the soldering plates, [12B] and [13B], of the wires, [12] 
and [13] , extended from the side wall of the coil supporting part [9A] 
of said voice coil motor [9] . 
[Problems that the Invention is to Solve] 

However, since the wires, [12] and [13] , are surrounded with elastic 
tubes, [12A] and [13A] , in the above-described conventional technique, 
it has a problem in that their restoration forces have negative effects 
that deteriorate the operability when the soldered plates , [12B] and [13B] , 
of the wires, [12] and [13], are soldered to the cable part [llB] that 
is used for the voice coil motor. 

Moreover, there is a problem in that, when the swing arm [6] swings 
at high speed, its acceleration and the restoration forces of the tubes, 
[12A] and [13A] , of the wires, [12] and [13], act together and create 
a rislc of the soldered parts brealcing after a long period of usage. 

Moreover, since the FPC cable and the wires, [12] and [13], are in 
close proximity, they are inclined to contact each other. Therefore, there 
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is a problem in that the FPC cable [11] and the wires, [12] and [13], 
interfere with one another over a long period of usage and may brea>c. 

The present invention was completed in light of the above problems 
of the conventional technique, and its purpose is to supply a magnetic 
disk, device that has excellent connection operability and with which 
reliability can be stably secured even after a long period of usage. 
[Means for Solving the Problems] 

In order to solve the above-described problems , the characteristics 
of the structure utilized in the present invention are in that terminal 
pins of the voice coil motor are provided to the swing arm in a protruding 
manner, in that, as for said FPC cable, the cable part for the voice coil 
motor is extended to the location of said terminal pins, and in that said 
cable part for the voice coil motor is soldered to said terminal pins. 
[Operation of the Invention] 

By the above structure, the FPC cable's cable part for the voice 
coil motor is fitted and soldered to the terminal pins of the voice coil 
motor that are provided to the swing arm in a protruding manner, and this 
improves the attaching operability. 
[Working Example] 

A wor]<:ing example of the present invention will be explained below 
based on Figs . 1 and 2 . 

The general structure of the magnetic disk device of the present 
working example is almost the same as that of the above-described 
conventional technique, and the same symbols have been assigned to the 
same members and their explanations will be omitted. 
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In the figures, [21] indicates the FPC cable of the present working 
example. One end of said FPC cable [21] is connected to the connector 
[10] and the other end is in contact with the side wall of the swing arm 
[5] . The cable, part I21A] for the magnetic head is connected to a wire 
(not shown in the drawings) that is extended from said magnetic head [8] 
through the swing arm [6] , the cable part [21B] for the voice coil motor 
is provided in a manner such that it extends to the upper surface of the 
coil supporting part [9A] of the swing arm [6], and an extension part 
[21C] is thus formed. The extension part [21C] of this cable part [21B] 
for the voice coil motor is provided with two conductive rings, [22] and 
[23] , and cables, [21D] and [21E] , for the voice coil motor are connected 
to these two rings, [22] and [23] , respectively. Furthermore, the 
extension part [21C] is provided with a screw insertion hole [24] that 
is for fixating the coil supporting part [9A] to a side of the conductive 
ring [22] . In the areas of the upper surface of the coil supporting part 
[9A] that correspond to said two rings, [22] and [23] , terminal pins, 
[27] and [28] , are provided in a protruding manner through insulating 
materials, [25] and [26], and the voice coil [9B] is connected to said 
terminal pins, [27] and [28]. Furthermore, a screw hole [29] is provided 
in a location that corresponds to the screw insertion hole [24] . 

The magnetic disJc device of the present working example is structured 
in the above manner. Next, the attaching operation for the FPC cable 
[21] will be explained. 

The rear-end side of the FPC cable [21] is connected to the connector 
[10] , and the front-end side is made to contact the side wall of the swing 
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arm [6] . Then, the cable part [21A] for the magnetic head is connected 
to a wire (not shown in the drawings) that is extended from said magnetic 
head [8] through the swing arm [6] , and two rings, [22] and [23] , provided 
to the extension part [21C] of the cable part [21B] for the voice coil 
motor are fitted to the terminal pins, [27] and [28], that are on the 
upper surface of the coil supporting part [9A] . By this, the screw 
insertion hole [24] and screw hole [29] are aligned, and a screw [30] 
fixates the extension part [21C] to the coil supporting part [9A] . Then, 
the rings, [22] and [23], and terminal pins, [27] and [28], are soldered 
and are made to be soldered parts, [31] and [32] (See Fig. 1) . 

Owing to the above structure, the connection of the FPC cable's [21] 
cable part [21B] for the voice coil motor becomes easy, and the operability 
is improved greatly. 

Moreover, since the soldered parts, [31] and [32], that connect the 
cable part [21B] for the voice coil motor to the terminal pins, [27] and 
[28] , are fixated by means of the screw [30] and the effects of external 
forces such as the centrifugal force can be reliably prevented, the 
soldered parts, [31] and [32], can be reliably prevented from receiving 
adverse effects even after a long period of usage, and the reliability 
of the magnetic dis]c device increases greatly. 

Moreover, although the terminal pins, [27] and [28], are provided 
on the upper surface of the coil supporting part [9A] in the present wor]<:ing 
example, the present invention is not confined to this, and they may be 
provided instead to areas of the coil supporting part [9A] such as the 
side surface. 
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Moreover, as for the terminal pins, [27] and [28], provided to ttie 
upper surface of ttie coil supporting part [9A] , tliey are not confined 
to terminal pins, [27] and [28], tliat consist of separate members, and 
botli ends of the voice coil [9B] may instead be directly utilized as 
terminal pins . 
[Effects of the Invention] 

As described in detail above, according to the present invention, 
the FPC cable's cable part for the voice coil motor is fitted and soldered 
to the terminal pins of the voice coil motor that are provided in a 
protruding manner to the swing arm. Therefore, not only can the attaching 
operability be improved but also the fixation between the terminal pins 
and the cable for the voice coil motor becomes secure, and they will not 
detach even when affected by an external force such as the centrifugal 
force. Thus, the long-term reliability is improved. 
4. Brief Explanation of the Drawings 

Figures 1 and 2 show the worlcing example of the present invention. 
Figure 1 is a perspective drawing showing the voice coil motor side of 
the swing arm. Figure 2 is a magnified and exploded perspective drawing 
showing the coil supporting part of the swing arm and the extension part 
of the cable part for the voice coil motor in Fig. 1. Figures 3 through 
5 show the conventional technique. Figure 3 is a plane view showing a 
state in which the cover of the magnetic disk device has been removed. 
Figure 4 is a perspective drawing showing the voice coil motor side of 
the swing arm shown in Fig. 3. Figure 5 is a partial side-view drawing 
showing the coil supporting part of the swing arm in Fig. 4. 
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[1] = housing; [3] = disk driving motor; [4] = magnetic disk; [6] 
= swing arm; [7] = pivot shaft; [8] = magnetic head; [9] = voice coil 
motor; [9A] = coil supporting part; [21] ~ FPC cable; [21C] = extension 
part; [27], [28] = terminal pin. 
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Figure 1 

Figure 3 
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